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(54) POLYCAUCYCUC OLEFIN) 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a resin that has 
a low dielectric constant and a low refractive index. 
SOLUTION: The objective poly(alicyclic olefin) 
characteristically comprises the recurring units 
represented by the following general formula (1) with a 
weight-average molecular weight of 500-5,000,000 
(wherein I is 1-2; m, n, o are each an integer of 0-5 
satisfying m+n>1; X is a direct bond, or O, S, CH2, CO, 
SO or S02; R1-R4 are each H, F, CF3, a 1-1 0C alkyl, a 
6-20C aryl and may be identical or different; R5 and R6 
are each H, or a 1-1 0C alkyl and may be identical or 
different; R7 and R8 are each F, CF3, OCF3, a 1-1 0C 
alkyl group, a 6-20C aryl group and may be identical or 
different). 
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[0017] i^^tfflV^Sjffi«0#4 LV\ft*«fc 

?uu^y^>m<DJ\uyyim.i&mm. 1, 2-^ 

^h^ryX^y, yXfl/y/ij3^y^f/U-f 
;K yxfl/y/U r?— /l/Xf/Mf/^x-f^, >>'x 
fl/y/'jn-;kyXf^x-f;l/, fb7tHD77 

>\ 1, 3-5***tf>\ 1, 
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^7Rfto**Mi: LTJi. b>?u [ 2 , 2 , 1 ] 'vr 
h-5-X>--2 , 3->>^;^>K**%. 2,3- 
y^f/^ty^n [2, 2, 1 ] ^vr b - 5 -XV- 
2, 3-^;^>K*e*%. 7-7/M-u-b*^?n 
[2, 2, 1 ] ^7h-5-xy-2, 3-itifJUtf> 
K**^. 7, 7-^7/ktu-bS^n [2, 2, 
1 ] ^7°h-5-x:y-2, 3-^;l^^yS*l7ic^. 
5, [2, 2, l]^h- 

5-x>-2, 3-S/*/^>K^7Kfe. 5, 6, 7, 
7, -fb77;^n-by;o[2, 2, 
-5-xy-2, 3-¥%)VtfyW$&mi^ 7-hVy 
/^D^f^-ty^p [2, 2, 1 ] 
y- 2 , 3 - 7 , 7 - t'X ( HJ 

7;^n^^/P) -by^n [2, 2, l]^h-5 
-xy-2, 3-^*;^>K^7j<%. 5, 6-b\x 
(h'j7/^n^f/l/) -ty^n [2, 2, 1]^7° 
h-5-xy-2, 5, 6, 

7, 7, -f h7^fX (b)j7;^n^f/P) -by? 
n[2, 2, 1 ] ^s7°h-5-xy-2, 3-^#/M< 
>B$*tM^ 7-^f/^-by?D[2, 2, 1 ] *<T 
h-5-xy-2, 3-i/*;^>B^7K%. 7, 7- 
>^?7P-bV?u [2, 2, l]\rb-5-xy- 
2, 3-^Xr;i/^yiHteK*. 5, 6-^^-bV 
?u[2, 2, 1 ] *<rh- 5~xy-2, 3-^;P 



tf^BBfekSk 5, 6, 7, 7-T-h^^^P-bV? 
n[2, 2, 1 ] 'VTh- 5-xy-2 , 3->ofr/M? 

ym&ym. 7-xiM^-bs^o [2, 2, i]^r 
N-5-xy-2, 3-^?v^ym^m. 7,7- 

S/Xf^-b'^u [2, 2, 1 ] ^sTh- 5 -XV- 
2, 3-^;P^>M*7j<^ 5, 6-S/X^-bV 
?n[2, 2, 1 ] \7b-5-xy-2, 3-Sofr/P 
#VB**!ftk 5, 6, 7, 7-f b7Xf;^-by? 
o[2, 2, 1 ] Vh-5-xy-2, 3-^/1^ 
y^MAtffa, 7-y?P^y;l/-by?n [2, 2, 
1 ] ^h-5-xy-2, 3-^/^>K*7K^j. 
7, [2, 2, 1 ] a. 

Th-5-xy-2, 3-^/P^yggte 7 iciB5 s 7-7 
xx/u-bi^u [ 2 , 2, 1 ] y \7h~5-xy- 
2, 3-^/^>Mte7fctt. 7, 7-y7xx;l/-b° 
^u[2, 2, 1 ] ^7°h-5-X>-2, 3-5x* 
/^yiBli**. 7-^f/^-7-7xX/P-by?n 
[2, 2, l]\7N-5-XV-2, 3-^#/W<y 
S&STMfcL 5, 6-y7/^P-7, 7-y7x^- 
bV?n[2, 2, 1 ] ^v7°h-5-x>--2, 3-^ 

xtv^ymmim. 5, 6-^^-7, 7-y7x 

x;l/~by?n [2, 2, 1 ] ^Th- 5 -xy- 2 , 
3 -iS^JUtfymMim. 5 , 6 -b'X ( N U 7/L^u 
^^/P)-7, 7-y7xX^-by?D[2, 2, 
1 ] 'VTh- 5-xy-2 , 3 - ^#/^#>g^*!B?k 
ty?n[2, 2, 2]^h-5-xy-2, 3-v 
#/I/*>K*7j<$k bSy^n [2, 2, 2] ^?h-5 
-xy-2, 3-y^;^>S*l7jc!fe. 7, 8-y7^ 
^u-bV^u [2, 2, 2]^b-5-xy-2, 
3-i?#ju#ym**fa 7, 7, 8, 8-7^^7/P 
^n-by?n[2, 2, 2]^b-5-xy-2, 
3-^/P3ifyR*l*Jf&. 5, 6-y7/^n-by? 
o[2, 2, 2]^h-5-xy-2, 3-5^/M? 
yWiM7Wfa. 5, 6, 7, 7, 8, 8-^1f7;^n 
-bV^O[2, 2, 2]^h-5~xy-2, 3- 
^*/^y»tefc!Hf. 7 , 8 - \zX ( h U 7/^n^ f- 
;l-)-by?o[2, 2, 2]^h-5-xy-2, 
3-^;^>M^7j<^. 7, 7, 8, 8-fb7^ 
(hU7/^a^f/l/) -by^n [2, 2, 2]^? 
h-5-xv-2, 3-^;^>K^7K%. 5,6- 
b , X(h)j7;^n^f;H -by?n[2 1 2, 2] 
^h-5-xy-2, 3-^;P*>KiE7ka. 5, 

6,7,7,8, 8-^Hf^x (h'j7/l/^f 
;l/)-bV?a[2, 2, 2] h-5-xy-2, 
3-^^^>Kte7K%. 7, 8-i^^/P-b>^n 

[2, 2, 2]^b-5-xy-2, 3->>^;^> 
Kfefc^ 7, 7, 8, 8-T-b^^^-bS/^u 

[2, 2, 2] ^b-5-xy-2, 3-^;^1i> 
K^7]cft. 5, 6-^^;l/-bi/?n [2, 2, 2] 
^h-5-xy-2, 3-i?fi)Vtfym&7}^. 5, 
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6, 7, 7, 8, S~^^^/U-\z^u 12, 
2, 2]^b-5-xy-2, 3-£/^/^>K^7jc 
7, 8-^X^-bV^O [2, 2, 2]#?h 
-5-xy-2, 3~^;^*>®*7icfe. 7, 7, 
8, 8-xh^X^-bV^U [2, 2, 2]^^h 

x^~b^^n[2, 2, 2] :*?b-5-x;y- 
2, 3-^;^>M*7jcft N 5, 6, 7, 7, 8, 8 
-Mtxf;l/-by^n [2, 2, 2]^^h-5- 
xy-2, 3-^;^>S*7K^, s 7, 8-5/>?a 
^r^/P-b^?n[2, 2, 2]^h-5-xy- 
2, 3-^/P*>^7ka. 7, 8-y7x^;I/-t' 
^n[2, 2, 2]^h-5-xy-2, 3-^# 
;^>»*7kfe, 5, 6->>7;^n-7 T 8-^:7 ^ 
-/L—b>;?n [2, 2, 2 ] ^y* 5 -x^- 2 , 
5, 6-5^cf7P-7, 8- 
y7xx/l,-ty^n[2, 2, 2 ] h- 5 -XV 
- 2 , 3 -^;^>B^7j<a. 5 , 6-b"X(b'j7 
/ktn^fvp) -7, 8-^^x^;l/-b>^c7 [2, 
2, 2]^h-5-xy-2, 3-^;^V^7K 

[0019] fflV^>Ffaa***JiW^^l7K%i: LT 
l±. MmymfficOiLmiWtf e x o -f*rC;5& <I i: *\ 
e n d o -*T^^ ^ fc i 0 . ^ISWS^flg^K* 

[0020] ^mTm^^ith^mr $ >it^<n 

McfoMtL-Cli. 2-h'j7;^n^f^7xiJy N 3 

^r~y>\ 2, 3-h^(hy7;wn^f;i/) t- 
U>\ 2, 4-t'x (h»j7/i/^f;l/) T-»J>\ 
2, S-b'Xfb^^n^f/l/) rx'jy, 2, 6 
-b'x (h'j7;^n^f^) 7xyy s 3, 4-b\x 
(hy7;^o^f;l/) 7x)jy, 3, (h'J 
rxyy, 2, 4, 6-hUX(M? 
y;l/^o^^;l/) 7-'JX 2, 3, 4, 5, 6-^>- 
(bij7/^n^f;l/) T-UVs 2-7/M-n 
-3-b'j7Wo7-'Jy, 2-7;^n-4-b'J 
:7/M-DT^U>\ 2-7;l/*n-5-h'j7/^n7 
-U>\ 3-7/Wn-4-hU7;Wn7xyy, 3 
-7/l/*n-5-b>j7;Wn7^'Jy, 2-^^;U- 
3-b'j7;^D7xyy, 2-^f;i/-4-bU7;i/ 
tn7x»jy, 2-^f;l/~5-h'j7Wn7x)J 

3-^f;l/-4-b , j7;l/^n7x'jy s 3-^-^ 
;l^-5-h'j7;^n7x'jy, 2-7x^-3-f 
ij7/Wn7-yy, 2 - y 4 - HJ 

7X'jy, 2 - 7 x 5 -h ] J 7/^D7^ U >\ 

3-7x^-4-b'j7WD7^UX 3-7xX 
Jl—5-h U 7/^o7-y >\ 2 - ( 3 - h V 7/M~ 
n^f/l/7xx/|/) 7X1JV, 3- 



*^)Vy^~)V) 7x)jy, 4- (3-h ) J7^o^ 

f^7xX;H 7^'Jy, 2-[3, 4-b\X (b'j7 
/M-n^fvLO 7x-;W7-yy, 3 -[3, 4-b\X 
(h'j7Wn^f;H 7x^]7^'jy, 4 -(3, 

4- bx {hVyjv*u*^-}V) 7x-W7-yy N 

2-[2, 4-b\X (hy7/^n^f;H 7x7^y) 
7xyy, 3 -[2, 4-b'X (by7Wn^f^) 
7x7^y)7-yv, 4-12, 4-b"X(hy7W 
UX+JV) 7x7^y)7-yy, 2 -(3, 4-b'X 
(b'j7/^n^f;l/) 7x^y)7xyy, 3- 
[3, 4-bX ( Ny7Wn^f;P) 7x7Jry)7- 
'JX 4 -[3, 4-bx(by7;^o^f;l/) 7x 
/^y)7xyy s 2-[3, 5-b'X(by7/Wn^ 
W7x^y)7-'JX 3-(3, 5-b°X(hU 
7x7^y)7-yy, 4-(3, 5- 
\fX (hy7;^O^f/l/) 7x^y]7xyy, 
2, 4-bX[3, 5-bX (hy7/^n^f;l,) 7 
x7^y)7xyx 2, 3-b'X[3, 5-b'X (h'J 
y;l/^u^^) 7x7^ry)7-yy, 2, 6-b\X 
[3, 5-bX ( by7/^O^f;l/) 7x7^y)7x 
'JX 3, 4-b\X(3, 5-bX(by7/^n^f 
;K7x/^ry)7^yx 3, 5-b*X[3, 5-b'X 

(sy7;^n^f^) :7^y^vOT- l J>\ 2, 
4, 6-hUx[3, 5-bx (hy7;i/^f;i/) 

7x7^y)7^y^ 2-^;I/^U-4-[3, 5-f 
X (by7^n^f;P) 7x/^y)7-yv, 3- 
^;^>}-n-4-[3, 5 -b\X ( h y y}^u^^)V) 
7x7^y)7«yx 2, 5->>"7;^o-4-[3, 

5- b'X (hy7/^n^f/l/) 7xy^y)7xy 
V. 2, 6->>7;^n-4-[3, 5~\zX(h ] Jy 
)V*Y2*^)V) 7x7^y)7X'jy, 3, 
;tu-4-[3, 5-bx(hy7;Wn^f;l/) 7x 
y^rS/JT-yy. 2-h'j7;^n^f;l,-4-(3 l 
5-b\X (h'j7/Wn^f^) 7x7^y)7-'J 
V. 3-h'J7;^n^f^-4-(3, 5-bX(N 
'j7Wn^f/|/)7xy^y)7-yX 2, 5~b" 
X ( h'j7;^n^f;|/) -4 -[3, 5-tfX(HJ 

7x7^y)7^'Jy, 2, 6-b'X 
(hy7/^O^f;I/) -4~(3, 5-b^ (hy7 
)V^X2*^)V) 7x7^y]7xyy, 3, 5-bX 
(hy7;^n^f;W -4-[3, 5-b^(b>j7 
Wn^f;M7x/^y)7xyx 2-[3, 5-b 
x (fy7;^n^f;l/) ^y^)7-yy s 3- 
[3, 5-b'X ( h'j7/^n^f;l/) ^y^^-i; 
X 4-(3, 5-bx(h'j7/^^Kyy' 
M7xyy s 2, 4-bX[3, 5-\zX (hVy^ 
n^f;i/) ^yy;H7xyy, 2, 6-b^[3, 5- 

b\X ( b U 7/1/^n^ ^ ) A^y ^] 3 , 

5-bx(3, 5-bx ( h y7^n^f/W 
;H7xyy N 2, 4, 6-h'jx(3, 5-b\x ( hj 
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7)V*u*^)V) <yy;W7- *Jy. 2-7)V^u- 
4-[3, 5 - b'x ( MJ 7;l/^n^f ;P) <yy;W7 
3-^;^o-4-[3, (by?;!/ 
^f;H<yy;Mr^ijy, 2, 
-4 -[3, < h'j7/Wn^f/^) ^y^VW 

T^U>\ 2, 6 -S/?/^n-4-[3 , 5-bX 
(b'J7;^n^f/M\yy;l/)7^'Jy, 3, 5- 
^7;^n-4-(3, 5-b\x ( b'j7^n^f 
;l/)<yy;l/)7-y>, 2-Ml7^n^f;^-4 
- ( 3 , 5 - b"J* ( h U 7)V^uX ^)V) T- 

3-hU7;^n^f;^-4-(3, 
(b 1 J7Wn^f;W<yy/W7-UX 2, 5- 
bx ( h'j7/^n^f;^) -4 -[3, 5-b'X(h 
>j7;^n^f;l/)\yy»7^»jy, 2, 6-b.X 
(hy7;^n^f;l/) -4-(3, 5-b'^(bUy 
Wn^f;W^yy/W7-yy, 3, 5-bX(b 
'J7Mn^f^) -4-(3, (by7;i/^ 
P^f;P)^yy;W7^'jy, 2-[3, 5-b*X(h 
»j7^n^f^) <y/^M7- , J^ 3-[3, 5 
-b\x ( \*y?)V*u*+)V) <yy^;i/]7-yy, 
4 - [ 3 , 5 - bx ( h y 7)V*u* +jv) <yvM ;W 
T— U^s 2, 4-b*X(3, 5~fX (bij7Wn 
^)^/>f;W7-U^ 2, 6-bX(3, 5- 
bx (b'j7/^n^f;P) ^/-fM7«H^ 
3, 5-bX[3, 5-b'X ( h'j7^n^f;l/) 
^VW/WT— y>\ 2, 4, 6-b'jX(3, 5~bX 
( hV7)V*ux+)V) ^/>f;H7- , J^ 2-? 
;^n-4-[3, (N'j7Mn^f;l/) ^ 

yyM;W7-'Jy, 3-:7/M-n-4-[3, 5-bx 
( h U 7/P^n^f ;p) ^y/>f;W7^ , J 2, 5 
-S^7/M-n-4-[3, 5-t"x (h'j7;^n^f 
^) V//^/l/)7-y^ 2, 6->-*:7/M-n-4- 
[3, 5-b"X {YV7A,*UX+)V) ^yvT-iMT— 
»J>\ 3, 5-y7;P*n-4-(3, 5-b\X(MJ 
7)V^u*^}\>) W>f;H7- , Jy, 2-h'J?;P 
:*n.X?*/P-4-[3, 5-bx ( h'j7/^n^f 
;W \yy>f;l/)7-yy, 3-fy7/^n^f;i,- 
4 -(3, 5-bx (hy7;^f;p)<yv'>f;M 
7-yy, 2, 5-b*x (by7;Wn^f;H -4- 
[3, 5-bx ( Mj7^*Wf;H WM7= 
y>\ 2, 6-bx (hy7;^n^f/H -4- 
[3, 5-bx (by7/l/tn^f;i,)\yyW;W7^ 

yy, 3, 5-bx ( YV7)v^u**f-)v) -a- 

[3, (b'j7/^o^f;i/) <yyM;W7- 

yx 2-[3, 5-h'x(hy7;^u^f;P)7x 
^f*]7^'Jy, 3-[3, 5-b"x (Nij7;^n 

7x^ft)7^'Jy, 4-[3, 5-b'X 
( h l J ^/ktu^f^) 7x^/W)7-yy, 2, 
4-bX[3, 5-bX (by7/I/^f;I/) 7x- 
/W)7-'Jy, 2, 6-b*X[3, 5-b"X (hy7 



Wn^f;W 7x^l/f*]7~yy, 3, 5-b'X 
(3, 5-b'x ( hy7/^n^f;H yx-zPf-^r 

-yy, 2, 4, 6-m;x[3, 5-bx ( mj ?n, 

^f;l,)7x-/W)7-yy, 
4-[3, 5-b^(fy7Wn^f;H7x-;Pf 
:*]T— »J >\ 3-?;^o-4-[3, 5-b"X(hy 
7WD^f^)7x-W)7-'Jy, 2, 5-^ 
37/M"n-4-[3, (hy7/Wn^f/l/) 
7x-/W)7^yy, 2, 6-S/X/M-U-4- 
[3, 5-b*x ( hy7Wp^f;l/) 7x^;l/ffl7 
-'JX 3, 5-^7^*0-4 -(3, 5-bX(h 

!i7^n^f;W 7x-;W)7-yy, 2-N'j 
7)V*u*^)V-A-l3, 5-b*X ( MJ7^n^ 
7x-;W]7«yy, 3-f'J7;Wn^f 
;L—4-[3, 5-h^(h)j7Wn^f;W7x- 
/W-*JT— y^. 2, 5-fx(hy7;Wn^f 

-4-[3, 5-bX ( Mi7;^D^) 7x 
-/W-^T-y >\ 2, 6-b^(hy7/^o^f 
Jls)-4-[3, 5-bX(hy7/l/^f;l/)7x 

-W)7-yy, 3, 5-trx ( hy7;^o^f 

/t^) -4-[3, 5-b'x(Ny7;l/^f;l.)7x 
~;^^-]r-U>. 2-C3, 5-b'x(hy7/^n 
X*)V) 7x^W7^/W7-'jy, 3 -[3, 5 
-bX (b U 7)V*UX<f-)V) 7 ^—)V7.)V7 A —)V\ 
T-Vy. 4-[3, 5-b'X(by7/l/^f^) 
7x-/U^7^ U >\ 2, 4-b*X[3, 5 

-b'X ( h ij 7)V^U^)V) 7 ^~)VX)V7 4 ~M 
T-Vy, 2, 6-bX[3, 5-b'X(hy7Wn 
7x-;W7^/W7-'Jy, 3, 5-b* 
X(3, 5-b*X ( hy7/Wn^f/P) 7x^/U;l/ 
7^-W7«yy, 2,4, 6-hUX[3, 5-b"X 
(hy7Wn^f^) 7x«;^7^-W7-y 
>\ 2-:7;M-n-4-(3, 5-bx (b'j7;Wn 
^f;P) 7x-;^7>f-;W7-yy, 3-7/M- 
n-4-[3, 5-b*X(hy7/Wn^f;l/)7x- 
;^;P7^;H7-yy, 2, 5-S/?;^n-4- 

[3, 5-b"X ( h>;7/WP^f;I/) 7x^;l/X;l/7 
^/W7-yy > 2, 6-^7/I/*n-4-[3, 5- 
bx ( h y ?;^o^ ^ ) 7 x -ykx/U? >r T 
~y>\ 3, 5-> ? 7;^n-4-(3, 5-b'X (h 
•j7Wn^f;W 7x-;W7^-;W7^yy, 
2-MJ7;Wn^f;P-4-(3, 5-bx (by? 
)V*UX>*f-)V) 7x-;^7>f-W7-yy, 3- 

by7;l/^n^f;l/-4-(3, 5-b'x (hy7;I/^ 
n^^) 7x^;^7^;l/]7^yy, 2, 5- 
bX (bU7^n^) -4-[3, 5-bX(h 
y7/^n^f;l/) 7x-;Wi/7^;i/)7-'jy, 
2, 6-h^(by7/^nW) -4-(3, 5- 
b"X ( h y f^) 7 x — ;kX;^:7 * 7 

~y>\ 3, 5 -b^X (by7Wn>f;l/) -4- 



(7) 132 002-881 20 (P2002-88120A) 



[3, 5 -b'X (b'J7/^n^f;H 7x^/PX;U7 
^-;H7-'jy, 2 -(3, 5-fX(hij7/^n> 
fvP) 7i-;W;^;l/)T- l Jy, 3 -[3, 5-h" 
x (f'j7;^o^f^) 7^:^X/M^;i/|T— y 

4-[3, 5-b'X (hU7Mn^f;H 
WW-^T-'Jy^ 2, 4-bX(3, 5 -t'X 

>\ 2, 6-b'X[3, 5-bX ( MJ7/loj-n*f- 
;H 7i-;W;toH7- l Jy, 3, 5-b'X(3, 
5 -b'X (M)7;^o^f/P) 7i^;^;i/*-;W 
T-'Jy. 2, 4, 6-b'JX(3, 5-h*X (h'j7 
;k+n;*f-/P) 7x^X^;W7-yy, 2-7 
;ktn-4-[3, 5-bx ( MJ 7;P5rn^f-/W) 7 
j-WW^jr-ijy, 3-7/M-d-4-(3, 
5-b'x ( bV7/U*aX?-;U) 7x-;W;^-/l/) 
T— yy. 2, 5-^'7;^a-4-[3, 5-bX 
( h y 7;U^o^ 7 ^ -)VX>V*—M T— 0 
>\ 2, 6-iSyjU3ru-4-t3 , 5-b'X (MJ7 
;^o^^;P) 7x-;WW^)7- l J>, 3, 5 
-i/7;u?fa-4-[3, 5-t'x (hy7;i/^f 
7i-^x;l/*_;H7-yy, 2-f'j7/^a 
^f-;U-4-[3, 5-bX (hy7/^n^f;k) 7 
x r^x;i^:z/W 7-yv, 3-bVy )V*ux ^ 
-4-(3, 5-bx (hy7^n^f;l/) 7x-;P 
x/l^^/l/] r- 'J y . 2 , 5 - b'x ( MJ 7;P^o^ 
-j-)V) -4 -[3, 5-bx ( MJ7^jro^f-;U) 7 
^—fUXJU^—JU] 7-yv, 2 . 6 - b'X ( b V 7lV 
j-u^j-jl-) -4-[3, 5 -b'X ( MJ7;^a^f- 
/H7x —}VX)V-fc—)V) T-vy. 3, 5 - b'X ( h 
y7/Wn^f;l.) -4 -[3, 5 -b'X (MJ7/U^r 
n^f-;U) 7x-/W/l/«)7- l JV 1 ^&mfZ> 
<r &#'<r;ft(;:P.Bj£$ix3rv\ 
[002 1] WfE^g&fn^iWgiSfeU S FcOb^;Ht 

ii. 0-2 5 0'CA«L<, «k9#4L<U;2 0 , C~ 

1 5o-ct&&<, BijfcK-jiitmzmfezti'?. mm. % 

<IZ0. 5~1 2 0B$m?h*). cfc9*?AL<{±0. 5 

~4 8B#rats>-s». 

[0022] f^l^i U^&ffcMfc LT(i. <^ 

b>. b;px> s ^^uymcD^mm^mm. r-t 

h>\ *1~)Vx.1-)V7-hy. ^9-a^-^rjy \ ^7^' 

n -y^/K II®- n —v* i^t-^xXTVMR, 
1, ^nn^/l/A. ?OD<y-tf 

^^ND^-f^-fbK*^, 1, 2-^hdf>-x^ 
y^ -j^vy-f^-3—)V-J^^-)V^.— ; f)V. 
y?y -a—)V^)V^)Vx.— ; f)V, =jii^~vy-?Vzi 

-/Pi/jii^/L-a;— tVK fh7hKo77X 1, 3 - 
it-XSr-y-y^ 1, 4-^^fHf^i0J:-T-;Ha. N, 



S Hs ^'.X^X/W^^F,. N-^f^-2-tny 

[0023] *miT1&£ L<fflV^*l4AW«BBi. 
f£4«&4^f±ffll OSSf^JKMSE-C^D. <£ 

(mao). c P2 zrci 2 /^f-;i^r y 7*^pr;i^s y^y. P 

dClg/MAO. Ni(acac) 2 /MAO. Ni (acac) 2 /EtAlCl 2 s Ni(aca 
c) 2 2H 2 0/EtAlCl 2s Ni(acac) 2 /TiCl 4 . Ni (acac) 2 /BF 3 E 
tjO, NiCl 2 (PPh 3 ) 2 /AlCl 3x Pd(acac) 2 /EtAlCl 2 . PdCl 
2 (QH 6 CN) 2 /EtAlCl 2 . PdCl 2 (C 6 H 5 CN) 2 /TiCl 4 , PdCl 2 (C 6 
H 5 CN) 2 /BF 3 Et» QCDmfr^htttimm , t(7?3-allyl)P 
dX] (X=BF 4 , SbF 6 , AsF 6 , PF 6 , CF 3 S0 3 - ) T0. £ tl& T 0 /UPd 
■i^-ymfa. CpTiCl 3% CpnCl 3 CO>'7u'<y?>>x.=.;l- 
mZ3L—7-)i&$:^£tZ>J\—7 J f-?S-ty^ CpTiCl 3 c7) 
y^n^.y^yX-/HtXXf^ttl.A-7f 

WffiK, iO»^L<ii:0. 1~5^%T£> 
«± 3=5r«^JE^J: ») . traB-«sC ( 1 ) 

*9sguiMft£-airf-4stfy (^^7^) 
[0025] *«w<odf i> (mmttU7 * y) mm 

omR^m-Mii. 500 — 500000 0^»4 L 
<, «t'5»4t<{il 000~1 OOOOOOTSiS, 

*«mh<ojku (M^jfi/^ y ) ( i kH 

z)«2. 7 Jar. §4>fc2. 5OTT*l>^i:* i *f4 

m$rmi> i.56 JitT. jf * l < a i . 51 jaTrr** 

fc:aJB*f*« 0.01 IZb tmt L\.\ 1 % 

(Tdijii xMi^mtztimmt 

3 5 O-CELbW* L< , «t L<«4 
0 0 c CJ2LhT'& 4 . XlK^aaK (Tg ) (±2 5 

o xua±a*» * l < . cfc9*?4L<t±3oo iciai-c* 
4. 

[0026] 4fc. ( a ) HR^ ( 1 ) 

[0027] ( b ) i&ttTh&mmfc? t lt<±. >>v 

XWF. J-?-T®.=F. y;P3^7fi?. -feUTS?* 
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v y& X ifttf 'Jfb? 7Wnxf ]y y y p t v y*m 
&#*Z.tit>(&myjM:Z*Wf& -I t #T*# % .r ft. 

< 1 *> 1 o Sr-t-^TTS <r t T±£Wtt 

o o**»fc*j lt i~i o om&gmhnt&z 

[ 0 0 2 8 ] ZCO ( a ) -jfc* ( 1 ) X'^tlh^Vfa 

t. (b) mmkTtfrio&ztfv (ffim£*u7< 
y) &&mzm^t>ti&m%t lt<±. ^yay. 
xy s *i^>^o3WiisKfojc*SL rtf-y. *f- 

hym. if»xf-;K mm-t-y^/u^ mm-n-y 

ffll-n-My/^X^f/^ 1, 2-^* 

yy-itm^mm. 1, 2-^b^>-ji^^. yxf 

)V3tf-)V* ^/Px— r7k y'xfi/y/ y n— /i^x-f- 
/I/X-7VK f b5h Hn77y, 1, 3-^3^ 

>\ l, 4-i**^y^)x— n, n-s^ 

f/WA7SF, N, N-y^f^7-bh7iP, ^ 

V ) tfifflJW* * t < ffiv \h Z b WTZ h . 

[ 0 0 2 9 ] 4jfc . i^£J6 tT*SKH<9tf'J (J3i^ 

[00 3 0] ££>fc. Tit!ltO«*tt^|6j±-r^aW 

x\ is-jytivTvyrffl. i-?y*u~hffl, t/ps 
*P-MW£jKy (mm&?tU7 j y) w-xizunz. 

[003 1] Ufc^T. ^BJco^U 

4 y) (±, r y y hfflg-^L s i ^jfisn&KR J «^» 
mm-?? -y vw&w/Gmat Lxwbxfkmzusm 
•t&zttfxz&iztK -®commmmtLxi>^mx 

[0032] 

Mgftfe ± T/it«m*«fTSJBJ§f C ft£> 

^-SX-yg^nVh/77^- (GPC) 
(Mode 15 10 (Wat e r s^tM) ) S-fflV^T. 

sjf y ^f - u yMmzxm&. : ¥&itt?m < m w > £«ojg l 

[0033] KffOSU^ 

as*«#tsh?--7 3^.i 50 oa (suscnraj (m 



[0034] JtSWP03!!l5E 

^y (Jis^7-fy) i^i kHztetjttsiMs 

iSrflt/U ■ hjL-W h ■ y\'«y^-H (ft) McOLCR 
;*-^-4 2 84A£ffltvt8!l5£U TIB^iOJtif 
(e ) £*tf»fc. e=C • d/ e o ■ S «BU C 
(FK dttBCBJ&JS (m) . e 

[003 5] g#f*C98tl5t 

7yXA*775-Mod e 1 PC 2 0 1 0 (Me t r 

1 c o nttM) OH e -N e V-if— tf^fcg ( 6 3 3 n 
m) SrfflV^ 7'JXA*y77-»C2 0*CtJieL, 
RHfcttLT^FfWfaOJ^f* (TE) fcSitTT^IO® 

ft. 

jrfmW.X'*.? WKIR) SIS 

ttnftXm TFT-7 2 0 j (WWHftOT (ft) ») £ 
[003 6] ffia^ftHI^.^ htl> CH-NMR) CO 

mm 

JffiKCDC l 8 4fc(iTHF-d8tC»«fL. 2 7 0M 
Hz«Lt. M5£iaB4je®»FTNMR r E X — 

2 7 0 j ( H*tff-^A(ft) S) SfflV^fe. 

[0037] #7xm$i&m(T S )comm 

SSSSBRiftD S C - 5 0 ( fttftWW (») S) t 
[0038] 1 ( Td 1 ) OS!l^ 

itiiiKMTGA-5 0 (gfinmim (*> «> * 
fflv\ est*. #^si o°c/^t-mlt. i%a 

[0039] #ifc3cS£tt<JDS5g 

[0040] M^?77ftt^i 

*«ftfeffi*±fcLT. TffiSrl 5cmXl5cm,I 
^ 2 m m<0 7>/P 5 ICX^ ^OgSOTfiS 0 -S>{f7t „ 
n-f^tt8«f*^7 H { I C - 1 0 0 0 ) £ 
HiL («c) SgHf>-r- (SV12SE) (=K»Jft»t. ft 
Ji if«0>7 i y \±fc#ir ^ v httMz. 9 V - ( S S - 2 
5 ) £ 5 m 1 ffiTLX . 5 k sMfttmW^v H 

y v-mo«^*h* (*> -3 ym^wmmx-mm 

[004 1 ] 1 exo-t^ 



it 

exo-ty?D[2, 2, 1 ] *<Th - 5 -X>- 
2,3- : JA>VT$>WM?Wfa ( e x o —Fi?>y 

endo-h'y?n[2, 2, l]\7*h-5-xy- 
2,3- i^/^>!$n*:fe (endo-ty7?H 
1 0 0s ( 0. 6 mMT. 2 0 0'C 

T-6Bfiamff LT^tt^S^, 1 2 0"C* 

t^Sll, h/PxyiOOm 1 &jDi.!tf*. SiSiT^ 

S^-ft;^!flj& 3 2 . 83gff/t» 'H-NMR (01) 

t$j:t£ i r (H2 ) *^aw^!ii-es>stisi«L/c„ 

[0 04 2] 14 3~~14 4°C 

#?M&iRX^:? HP : 1 8 6 0 , 17 7 8cm" 1 ( £JLL 
C = 0) . 1218, 913cm-' (JJUiC-O) 
1 H-NMR : ( CDC 1 3 , ppm) :6. 34 (s, 
2H, CH = CH) , 3. 45 (s, 2H, CH) , 
3. 01 (s, 2H, CH), 1. 56 (d-d, 2 
H, CHj) 

#5ffllj2 ^s^Am^Sii 
S^^y-^A ( II ) 2 g ( 0 . 0 1 1 ^)l>) 
(36%) 5ml iztm L&^iffl? L . ^sif^x ? y 
-;n 5 0 m i &flii*.jfc. iORjtBMterjiSL 

2, 5-//^fyXy2. 31g (0. 025t 

mfaZftmL MJET-CliyftU ty?n [2,2, 
1] ^yiy-A7y>7A;niJK3. 0 7g£f# 

t0043]^b*^n[2, 2, ll^y'xy 
-A'7yWniJK2. 62g(0. 0097^ 
;U) , gm-fhW&O. 88g (0. 0083*^) 

tc^^y-;P3 5m i &imz-. mmT. mMT2mmm 

•vmkLtztZZ, b"V?n [2, 2, ll^T^i-x 
nr*flc 2 . 5 7 g &gsaife^» 

[0044] ^b'v^o [2, 2, 1 ] ^s7° 

^yxy-A-5y'W7nij FIlM^on'vy-fe'y 
fcJfflH^-fefeft. 1. 6fi«f>57Wn*'>i^ 

[0 04 5] ##151J3 ^>>W 5 KAcOtSBt 
N- {3, 5-t'X (hiJ7Wn^f;l.) 7i^iW 
f>^D[2, 2, 1 ] ^h-5-xy-2, 3- : J 

exo-b'y?D[2, 2, l]\7b-5-xy- 
2, 3-^/^yg^SE7kfe6. 85g (0. 0 4^E 
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IV) $r*:PK34ml (20w/v) KjfflKLjfc. 
fflSKfc: 3 , 5 - b'x ( b V f-^ ) Txyyi 

0. 1 9 g (0. 04^) *»TFU M«T\ 120 
°CT'8 WfSflSff LTRJ6£-£*:„ RJBftfcJfrSlflL *6 

oomucact^ifffe^Hi^ajLJt. ?^>t;. 

#tt»SA£**Jfc. rifitiO, L SETT 

39* U @»Oft^J&ll. 6 2g#t. 1H-NM 
R (H3 ) R (H4 ) »S>mtMb&toVi>Sk 

[0046] MA : 128~129t 
mmW.*^? hfU : 3 1 1 6 , 3074, 2962, 
2 89 2cm" 1 (JJLhCH) s 1 709cm-' UZLkC 
= 0 (4 SH) ) 

i H-NMR : (CDC1 3 , ppm) :7. 89 (s, 
1H, Ar-H) , 7. 85 (s, 2H, A r — H ) , 
6. 3 8 ( t, 2H. CH=CH) , 3. 44 ( s, 2 
H, CH), 2. 91 (s, 2H, CH), 1. 57 

(d-d, 2H, CH 2 ) „ 

[0047] ##M4 5 FB<0Mft 

N- (4-Hl7;^O^f/P7x^) b*^:?D 

[2, 2, l]^7'h-5-xy-2, 

exo-t'y?n [2 , 2, 1 ] A.7f-5-xy- 
2, 3-^;P^>-K^*!fe9. 2 6g(0. 0 6^ 
£*Pil4 6ml (2 0 w/v ) fc^gflfL*:. 

mmi>z4 -hv -7)v-*x3*^-)vt— 0 v 1 0 g ( o . o 

6W) &»TL, MSTF. 1 2 0°C-e8B#raSWLT 
RJCS-frfc. REiKfcftSJSL 7X6 0 Om 1 t,Z&<;kWt 

JifciO. tenia* U «EETTffi«U S«?>fc£ 
ft*13. 1 2g#it. 'H-NMR (05) 4sJ:tfI 
R (136) frt>BtM£&tirCX>&kWfcLti. 
[00481M: 2 0 2~~2 0 4°C 
jS^MRJRX^ h/P : 3 1 1 2 , 3081, 2989, 
2888cm-' (JjJLhCH) „ 1708cm"' (iJJLhC 
= 0 (-f S H) ) 

'H-NMR : (CDCI3, ppm) : 7. 59 (d- 
d, 4H, Ar-H) , 6. 37 (t, 2H. CH = C 
H), 3. 43(s, 2H, CH), 2. 89 (s, 2 
H, CH) , 1. 56 (d-d, 2H, CH 2 ) . 

[0049] ###15 ^y-Y 5 KCCOSSt 
N- [3-h l j7;^n^f;V-4 - {3, 5-bX 

(h'j7;l/^f;v) 7i7Jfy] b^^n [2, 
2, l]^7F-5-xy-2, 3-y**M^fWS 

exo-fy?n[2, 2, 1 ] 5 -xy- 

2, 3-^'77/P*>Kii7j<^j5 . 7 5g (0. 04^ 
tV) Sr*KK2 9ml (2 0w/v) t=W»ttl, Z.<T> 
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fe&fc 3 - MJ y)V-*Xi*^)V- 4 - { 3 , 5 -b"X 

( hvyiv^nti-iv) 7iy^y} r-U^i 5 g 
(o. 04^) mst. i2o°cf8^ra 
mwLx%.mztt. Kmm^&m. *6oomic 

m^ivxnm^-th z\kiz± ^^mmm\-m^¥Bi 

&jcr>lk<&m%: 1 3 . 6 1gf4^ ( 'H-NMR (07) 

fcit^iR (H8) ^aawbit*T&&£iiSL*:„ 

[ 0 0 5 0 ] H£ : 1 7 6— 1 7 8°C 
#$WR^?WU: 3 1 0 8, 3074, 2993, 
2 88 9 cm-i (JjUiCH) . 1 705cm"' (JJLhC 
= 0 (>f 5H) ) 

1 H — NMR : (CDC 1 3 , ppm) :7. 07-7. 
73 (m, 6H, Ar-H) , 6. 38 (t, 2H, C 
H = CH) , 3. 44 (s, 2H, CH), 2. 91 
(s, 2H, CH), 1. 57 (d-d, 2H, C 
H 2 ) . 

[00 5 1] ##M6 rr^-f 5 HD«^ 
N-(3, 5-y^f^7x-;Wt'y;o[2. 2. 
l]^h-5-xy-2, 

exo-t'y^n[2. 2. l]^rN-5-xy- 
2, 3->>'#/P*>!^7R!$l5. 7 5g (0. 04t 
iV) Sr*;^2 9ml (2 0w/v) fc?§jS?Lfc. 
mmz3, 5-y^f^7-yy4. 84g (0. 04 
^) £}STU mmT, 1 2 0°CT8B#ra^Li:R 

jss-^. mm*<$mk. *6oomi iz&K'twm 

(;J:9. ttftfctffliU WSTXWmV. BW^-^ft 
&9g#it. 'H-NMRSt/IR^^eW-ft^T'Jfe 

[00 5 2] Ii£ : 158~160-C 
S^MRilXX^? h^: 3079, 2987, 2917, 
2875cm" 1 (JiltCH) . 1774, 1702cm 
- 1 (HJtC = 0 H 5h') ) 

1 H — NMR : (CDC 1 3 , ppm) : 6. 99 (s, 
1H, Ar-H) , 6. 83 (s, 2H, Ar-H) , 
6. 34 (s, 2H, CH=CH), 3. 40 (s, 2 
H, CH), 2. 84 (s, 2H, CH), 2. 33 
(s, 6H, Ar-CH 3 ) , 1. 58 (d-d, 2 
H, CH 2 ) . 

[0053] mmm 1 #y v-a<^j£ 

M«T. ##W2T1#4»ti.^N°7^Ajg*co^nn< 
y -fe>^K4 0 . 5 m HC , 3 T# fettfc S^W 

SKA 3. 64 g (0. 0 0 97W) Srjni.. Si&T 

y v-A£»fc. JR*(±. 1.61 gX'$>-?ti. SiT 



(Mw) ii3 9 0 00tfcofc. i«^'j7- 
A(?)iH-NMRX^b;l/ (THF-d8, ppm) 
£H9 tc^NRJDlx^.^ 1 0 fcr^-T. 

[00 54] M^JKUV— Al gSr2-^.7' , ^y>'3 
gfc»»Ufc. £<D*»*ft£**U3i6 (ft) »H#ft 
xf-pyifJJgS^/t^- (*f7t-fX2^m) 
T^JBLfc. ^>rt:. .KOJSaS- 6 X 6 c mCDA 1 

vh7ls-h &B*X?V-y (**)8?SKW-6 3 
6) fcfflwc. 8 0°CT3#. HMSftL. Zhtt-y 

we . 14 0 °CX 0 . 5 KWU. 2 5 0 'CT 1 B5fi»SKW- 

zztizj;*). mmttmtwz. *<v®. aissllk 
fc. zcommcowmm&mfcLtzmm. e = 2. 3 6t 

[005 5] ^T9^_h{C»*LfcJKy v-M^ffl 

wr. MinmzfflfeLfz, *<7>im* mamt. te= 

1. 4 846. TM= 1 . 4812. fflgffimtO ■ 0 

o 3 4-cfc k> . mmm. wsmm 1 & %mt%~> 

[0056] #5X»ggli4 0 0*C4T*lffi 

§iv*\ i J«ii»3«wi4 2 om-jfc. 

•J v-8f»<9ttjS3^eii&Jf-C & -5 . # y v-JUco 
[0 0 5 7] H»J2 JKU^-B^-Jft 

m*t. ^m2xn^ixtz^^M.m^^>9uuK. 

>*£>WmS lmlC, m^mAX^hixtz-f-^A 5 H 
B 6 g ( 0 . 0 1 9 5^K £Jn*s SST*3 6B#^R 
iWKJtBJR^riSL. E#tSrNMP s 7j<. X 
9 y-)VXffi& Ltzm. «BETfcT*B»U"K 
H**#«:. JRiJi. 4. 6 6g?*ofc. SfiT^^ 
^fi (Mw) til 90 0 0T$>-?fc. 
[0058] mWiMX^9 Hk: 3116, 307 
4, 2958, 2 8 9 6c m" 1 ( JiLhC H ) N 1712 
cm-i (Jit_tC = 0 (4 5 H) ) 
"H-NMR: ( THF — d 8 , ppm) :7. 65- 
7. 95 (m, 4H, Ar-H) , 1. 35-4. 00 

(m, 8H, y/woi^y-H) . 

[0059] wTJC^jKU A* B 1 gfc:3Ex.feJaW± 

nmim&Ltzm^ &=i. 50. te= 

1 . 5 0 2 1. TM= 1 . 4 9 8 5. ^SSPf^tiO . 0 
0 3 eXh-yfz, 4fc. *"9X!fef#fflK(i:4 0 0*C4T 

^aj^ii-f 1 . i %a»*E4--ias(iTd 1=44 3°crs> 

[ 0 0 6 0 ] 9mM3 tfW—cw&fR 
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C 6 s ( 0 . Oil 2^) £»"C3 6B#ISR 

js^-^fc. ^ciRiE^^^^y— /U3 o om i tar, 

-C£»fc. JRMIi. 4. 0 3gT*ofc, 

(Mw) 0 
[006 1] ^HKJDU^^ 31 08, 308 

1, 2962, 2 8 9 7c nr 1 (JJLLC H ) s 1716 
cm-i (JJJLhC = 0 (-f 5 H) ) 

1 H-NMR : (TH F — d 8 , ppm) :6. 80- 
7. 95 (m, 6H, Ar-H), 1. 25-4. 40 
(m, 8H, y/l^*7M->"-H) . 

[0062] mmm 1 wj v-astM3*^u v-c 

fc. *OS^it8»*£»5£LfcHSL e = 2. 3 

2, SJffspii, TE= 1 . 5099. TM=1. 5 06 

5, «JBiff*«0. 0 0 34T*oJt. ifc, ^'5Xf 
$3Iftt±4 0 O'CaTlftiBi&irf . 1 %SM«iJ>ffljei 
Tdl=4 13'Ct&-5^. £W#UvHSiR«9fii*£ 

jgffli&jrc* o * . # y ~?-m<vmx i-mm. 
[0063] mmm4 #v v-d«o*« 

iff, #*M2T^#^ixfe^'7^ 1 7Ali*co^no^ 

D6g (0. 0 4 9^) £flD;i, &A"C36vm%J6 
iORJJSJSSr^ ?y-*3 0 0ml *f 

D£»jfc. IRiti, 3. 0 3gtfe->it 1 llf^f 
i (Mw) {45 5 00 0T*-?fc. 
[0064] ^hPSiRX^^ 3008, 295 

6, 2921, 2 890c m" 1 (JiLLCH) ,177 

4. 1 7 04 cm- 1 (liLhC = 0 ( -*f $ K ) ) 
'H-NMR: ( TH F — d 8 , ppm) :6. 86 

(br. s, 3H, Ar-H) , 2. 16 (br. s, 
6H, Ar-CH 3 ) , 1. 00-4. 40 (m, 8 
H, JlVi&)V*V-W) . 

[0065] Hj&gtfl 1 <7>tf\) V-A^HU^O.-KU V— D 
1 gfc^fcJjtfMillSfeflJl fcH«te«5e»Sfcf&*L 
fc. *<^«CPIOifc»IW5*aSgLfefe«. e = 2. 6 

5, S#f*J4, TE= 1 . 5646, TM=1. 5 60 

7, WSSmtO. 00 39Ti>-3fe. #5X§ 

^asji 4 o o °c t x-mm s *rr, 1 

Td 1 =4 3 OXITjofc. IWJV-j|^M5 
[0 0 6 6] £31015 

HJ£0>J iw?-Aig^2 -^7^ y y 3 s izmm 

U7DVFEP" ) 0. 2g£in;LT (jtf'J V— 1 00 



assp^-r^ii#:e j p^»M2ossgi5) » 3 ox: 

«HB«7^^- (*rTlMX2/zm) £fflWClF51L 

[0067] ico#y ~?~-m&£m^xmmm 1 1 
ti8TO5ris*». itmmm ( e ) asgsew*»fc. 

K«^)»W**«SL/alS«. e=2. 21tft"3, # 
7^W®&m±4 0 0 -Ctfcffi Sivf , 1 %MM.W& 
iSj^{44 2 0°CT*-o^„ £<W'jv— »SK«o#ft£5£ 

iifiKKr<. tORfe? k «(4«^ S o . 
[00 68] HJfe0)j6 

EffcSff- -t LT , # 0 t- h 5 v y to 

P#M (M^fbfcllf! (ft)i"Oscal"NP- 

45)0. 2g (sKuv— i ooaaawatfi-iHtta 
mzft^tz. 

[oo6 9] mrnmzmfeLfcmgk, e = 2. 32-c* 
k> , #5xi^asi±4 0 ccitiffisfif, 1 %a 

[0070] HMM7 

V* (IKS) 8" M/-b7A" 2. 7gSrNMP 
3. 3 g WZftWLZtt i><7» 0. 2g (jKU*e-10 

om&mzm-?>mmi : ¥-(Dma&2omm.^) 
tztwm. mm 5 1 ra»t=ff -? ^. 

[ 0 0 7 1 ] 8S«S*aifeL3tlS*. e = 2. 3 4T* 

0 , ^5^<E»a««±4 0 o-c* TmtKsn-r , 1 %a 

iM^aKJi 4 4 5 ttft o7^„ Z C7>-tf V -?—&WlCDft 
[0072] ^MM8 

(*)«" ^J7nyTEFfaA'-y 3 / ) 0. 

2 g wn-ioo mm.mztt^-&mmi z f L cr>mm 

2 0SfiSP) feMvvtJSWtt. ««W5i:RtMcffr> 

[0073] BMBsfcaeeLfctt*. e = 2 . 1 57* 
0 . ^7x«K^iajs(44 0 o'c^Tms^-r, 1 %s 

*»*4B««4 3 om-)fc. ^O^'JV-M^ 
«^5ett«fi»t»* ot. -)K<7)iff X ? 7 •/ f-tt 

[0 0 74] |^»J9 

i*ifcU, !KUfh57^DXfl/V!Kl)7n 
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«" W7nyFEPf 

aA-i; 3 y' ) o. 2g (^'jv-i oomam: 

[00 7 5] mmmZMfeLKmSk. e=2. 2 4T$> 

k> . #?xmmmz4 o o'ctx-mm^ti-r. 1 %m 

JM^i&KJi 4 3 0 XTC & -o ?t . 

[0076] z<7)#v -?-mmv>$mz%.m±fmT$> 

[00 7 7] ifcRMl ^LJV-EcOgBfi 
exo-b'y?n[2, 2, 1 ] A-Th-S-xy- 
2, 3-^;^>K#e*^6. 85g (0. 0 4^6 
)V) S*W34ml (20w/v) fcittfUfc. .K0 
j§^cr-U>3 . 73g (0. 0 41A-) *8STU 
S*T\ 1 2 0"CT8l^RffllffLTRj6§-€ife. MJErfg 
Sr?£iMlL *600ml ^CfcMfe^WffiL 

gj 



ML *EETT*£*U -f-isA 5 HE 7 . 6 2 g 

[0078] M*T, ##M2T-t#^tl^N-7^ 

W»^on<y-b>M4 1 . 6mic, mrlB^ 
yVSHE2. 39g (0. OltW £flni. s MaST" 

3 6i8BKJES-£jfc. icoR)Ea*S^iL, IMNM 

Uv-D£»afc. JR»i. 1. 2 4gt*ofc.lfT 
%5H~» (Mw) ii3200 OZ'ft-otl. 

[0079] mmmi <o#v v-a£bis&o;ki/v-e 
Jto *ots«<ojiaw**aseufeis*. e=2. 7 

6. JHSfs«±* TE=1. 5 78 3. TM= 1 . 5 74 
2. WBiftmtO. 0 04 1T*-5ft. *7Xg 
#&Kl±3 5 0*CTS> 0 . 1 d 1 = 

4 0 OXTC&oJt. 

[ o o 8 o ] zcoxv ~?~mm<?)ftimg£.mz&MT$> 

[0081 ] 
[*1] 





A 


B 


C 


D 




^i(Mw) 


39000 


19000 


22000 


55000 


32000 j 


£ (ikHz) 


2.3 6 


2.5 0 


2.3 2 


2.6 5 


2. 7 6 


T fi CC> 


>4 O 0 


>4 0 0 


>4 0 O 


>4 0 O 


3 5 0 


r d i Cc) 


4 2 0 


4 4 3 


4 1 3 


4 3 0 


4 0 0 


TE 


1.4846 


1.5021 


1.5099 


1 . 5646 


1. 5/83 | 


i TM 


1.4812 


1.4985 


1.5065 


1.5607 


1.5742 


A n 


0.0034 


0. 0036 


0. 0034 


0. 0039 


0. 0041 



[0082] 

i%m<v&SM *m*7>#v (muttis? < y) «u 
fim*. mm&, immm. mam*, mm&iz 
mn.x& *). 7°v> hmx.-*? l s i mnmmmm??yt 

[01 ] ##CTlT^L5texo— j-ifyfm&H 
-NMRW h/l- 

[02 ] ##ffllT"-£-f£L£ e x o — ^*>y ^SeO I R 
X^? h/P 

[03 ] ^mm3X"&$LLtzi- : J4 5 K AcO 1 H — NM 
RX^? 

[04 ] ##CT3T^L3t^-s/"-f 5 FAC9 I RX^? 



[05] **0|4T^«Lfc^>'M 5 KBco 1 H — NM 
RX^? 

[06 ] m^m4X"k$LLtz1- ; JA 5 KB CO I RX^ 
[07] ##W5 - C£-J«Ufc-*-iH' 5 HCOiH-NM 
[08 ] ##^(5T^L^>'M 5 H Ceo I RX^ 
[09] 1 XtefS. Lfctf 'J -7- ACO 1 H - N MR 

x^? r-/p 

[010] StUWlt^JjELfcilf U v-Aco i rx^? 
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! 


s 

f — 




-n 

I I 

Jtl 1 


T 1 ' ' ' 4 ' ' 1 — ' ' 1 ' ' ' 1 ' ' ' ' — ■' t ' t r'' , 'i | '" T -i > ' l| i. j 



[02] 




1. £G5 \--r i [ i -j 1 1 1 1 1 r — i — i- — i 1 1 1 1 — " 

4C00 3000 2000 1000 600,0 

Vtavenumbers (out'} 
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[S3] 




1.915: 



Sg = 



I. 169 ; 



4009 



[H4 3 



i J « i i | i > i i — r-| — i n-j 1 

3000 2000 



ifaveniMbers (cm 1 ) 




41 



~i i i f" - -1 1 1- 

1000 600 
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[05] 



1 1 I 



JiL 



-I — I — I 1 — J 1 — 1—. — r— T — * — i — i — -i — f—i — < — i 1 — [— 



3.5B9 



^^JvJl 



[06] 



1 218 ■"" i- — ' — ' — r— i — j — i — i — i — i — r— s — i — r — i — | 1 1 1 1 1 , — 

4000 3000 2000 

Wavenumbsrs (cm 1 ) 



kJm 



1000 GOO. 0 
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[07] 




[08] 

?.. 5*4 h 




I. 074 f l f l r-r-T-r-T-l — | • r • i - i- t-t— i- i » i | 1 1 r r 1 r — , , , 1 r~ ■-, - 

4CO0 3000 2000 1000 600.0 

Wavenunfcere (cm- 1 ) 
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[H9] 




[ffll 0] 



0.975 



■0. j«1 




4000 



I 1 ' 1 r-T-i— r 

3000 2000 



600.0 



Ufavenumbors (onr 1 ) 



(5i) int. ci. 7 mm^- 

H 0 1 B 3/44 



F I 

HOI B 3/44 



(*#) 

J 
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F^-A(##) 4J002 BD152 BK001 DA016 DEO% 
DE136 DJ016 FA056 FA082 
FA086 GPOO GP02 GQ01 

4J100 AR11P BA02P BA12P BA51P 
BA55P BA58P BB07P BB18P 
BC43P BC66P CA01 DA01 
DA22 DA47 DA55 DA57 DA63 
JA32 JA35 JA44 

5G305 AA14 AA20 AB10 AB24 BA15 
BA18 CA01 CD01 



